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1 Introduction

How the physical downlink control channel would be for Rel-13 reduced bandwidth MTC UEs was discussed in the last meeting and the following agreements were achieved for Rel-13 MTC UEs with or without the coverage extension requirement. 
Agreements:
· Regarding the physical downlink control channel for MTC:

· It is used to transmit DCI messages to Rel-13 low complexity UEs

· Its usage for other purposes than unicast transmission is FFS

· Its usage for other UEs in enhanced coverage is FFS

· It is a narrowband (within 6 PRBs) control channel

· Its demodulation is based on CRS and/or DMRS (FFS)

· It is not mapped to legacy control regions
· Its design is based on PDCCH or EPDCCH unless some aspects are agreed as not applicable
· This does not preclude the consideration of Rel-13 low complexity UE accessing 1.4 MHz system BW using legacy (E)PDCCH

This contribution discusses the support of such control channel for non-MTC UEs and whether PDCCH repetition is needed for non-MTC UEs in coverage extension. 
2 Discussion
Non-MTC UEs in this contribution indicate normal UEs in Rel-13 operating MTC applications with the coverage extension requirement which have the ability to decode the legacy PDCCH.
1) What is the physical downlink control channel for Rel-13 MTC?
Legacy PDCCH that spans the entire system bandwidth does not apply to Rel-13 MTC UEs with reduced bandwidth. In addition, it is expected to reuse Rel-11 EPDCCH as much as possible for Rel-13 MTC UEs for saving specification efforts. However, UE-specific EPDCCH configurations in Rel-11 are obtained by decoding PDSCH that is scheduled by legacy PDCCH, so technically Rel-13 MTC could reuse the EPDCCH defined in Rel-11 as long as the UE-specific EPDCCH configuration could be obtained by another way rather than decoding the legacy PDCCH and the associated PDSCH.

It is proposed in [1] to consider designing a common EPDCCH set for Rel-13 MTC UEs which is used to schedule transmissions of UE-specific EPDCCH configurations. If the proposal of designing a common EPDCCH set is agreed, the Rel-11 EPDCCH could completely apply to Rel-13 MTC UEs.
2) Does the new control channel apply to non-MTC UEs? 
As explained above the new control channel includes Rel-11 EPDCCH combined with a common EPDCCH set, so it of course can also be used to schedule data transmission as Rel-11 EPDCCH does. Therefore, the new control channel could be applicable for non-MTC UEs without the requirement for coverage extension. In addition, the repetition of the new control channel could be applicable to non-MTC UEs in coverage extension as well, although non-MTC UEs could rely on decoding legacy PDCCH or PDCCH repetition for the purpose of scheduling UE-specific EPDCCH configurations and common messages. 
3) Whether legacy PDCCH repetition is needed?

Although the new control channel and its repetition apply to non-MTC UEs, it may not be necessary to restrict non-MTC UEs to only use such control channel. 
For UE-specific EPDCCH, all Rel-13 MTC UEs could only rely on EPDCCH and EPDCCH repetitions, so legacy PDCCH repetitions for non-MTC UEs could relieve the pressure that more EPDCCH resources in PDSCH region will be needed or taken if both non-MTC and MTC UEs used EPDCCH.
When non-MTC UEs are not in need of coverage extension, such UEs work as normal UEs and optionally support EPDCCH depends on capability. Hence, non-MTC UEs need to support the legacy PDCCH. When in coverage extension, non-MTC UEs could decode legacy PDCCH repetition or the repetition of the new control channel if EPDCCH is supported. 
4) Which to decode if legacy PDCCH and the new control channel are supported?
For a non-MTC UE that supports both control channels, it is relatively simple to have a UE assumption that when both control channels schedule the same PDSCH, they contain the same DCI. It can be up to UE implementation which to decode, whether in coverage extension or not. When they schedule distinct PDSCHs to the same UE, clearly the UE needs to decode both. RAN1 should have some consideration as to whether any further support is required for this type of UE, but anyway PDCCH repetition should have specification support. 

Overall, it is beneficial to work on PDCCH repetitions for non-MTC UEs. 
Proposal: Support PDCCH repetitions for Rel-13 non-MTC UEs in coverage extension. 

3 Conclusions
This contribution introduced the physical downlink control channel designed for Rel-13 reduced bandwidth MTC UEs and analyzed its applicability to the non-MTC UEs. We conclude it is not necessary to restrict non-MTC UEs to only use the new control channel, which leads to the following proposal:
Proposal: Support PDCCH repetitions for Rel-13 non-MTC UEs in coverage extension. 
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